US/1 



NT COOPERATION TREAT 



From the INTERNATIONAL BUREAU 



PCT 


To: 


COMMUNICATION OF 


Assistant Commissioner for Patents 


INTERNATIONAL APPLICATIONS 


United States Patent and Trademark 






(PCT Article 20) 


Box PCT 




Washington, D.C.20231 




ETATS-UNIS D'AMERIQUE 


Date of mailing: 






03 April 2000 (03.04.00) 




in its capacity as designated Office 



The International Bureau transmits herewith copies of the international applications having the following international application 
numbers and international publication numbers: 



International application no.: 
PCT/JP99/04328 



International publication no.: 





Authorized officer: 


The International Bureau of WlPO 




34, chennin des Colombettes 




1211 Geneva 20, Switzerland 


J. Zahra 


Facsimile Na: (41-22)740.14.35 


Telephone No.: (41-22)338.83.38 



Form PCT/IB/349 (July 1992) 



3222199 




[PCTl 8^. PCTMa"j43. 44] 



(OmmiS.-^ 99-F-037PCT 


4•^<0#iBg#(COV^-Cll. a^lS«®^roi^{^ii*P«i*:(PCT/I SA/2 2 0) 


PCX/ J P 9 9/0 4 3 3 6 


(B..^.¥) 1 1- 0 8. 9 9 


(B.^.^) 12. 0 8. 9 8 





Sl^gS*Wja*5f^^LfcrroH^ISa^'g^«r&ifefTmMiJ^41^fe (PCTl 8^) ro^^lc^^^,^tiiSA{ci|g{^i-5, 



1. H^IS*^^<^SSI 

□ r CO H^aJS i: *icsai ^ tt 7 u ^ ->:7'/U7-' f ^ ^ ic i 5 Sa^iM 

□ tiS^mic, rroB^ISS«K{c:iiffl$nfc7i-=^r->^/U7^^^^lcJ;5gEy'» 

3. □ ^PM<Dm-m-MaLx^^^ (mnm-^m) o 



■5. S^(± H ffi^A7i5^ti3Lfc'bro^*l8i-5o 

□ ^I^^l8^c^^n-cv^sJ;^^c:, &ss?fMiij^47^fe (pcT^HiJ38.2(b)) (dm^\cx'o 



^^PCT/ I SA/2 1 0 (^l -^->=) (1 9 9 8^7^) 



T/ J P99/0 4336 



A. ^m<om-ti>^^(o^m mi^^mf^m (i po ) 

Int. CI" A61K3 1/6 6, 3 1/1 9 5, 3 8/0 1, 3 8/1 6. 3 8/4 0, 

3 5/7 8, 3 1/2 3. 3 1/2 0, 3 1/7 0, 3 3/0 0 



B. 



«56^tTofc*/M5Sg$4 m^M^^m (IPC) ) 

Int. CI* A61K3 1/6 6, 3 1/1 9 5, 3 8/0 1. 3 8/1 6, 3 8/4 0. 

3 5/7 8, 3 1/2 3. 3 1/2 0. 3 1/7 0. 3 3/0 0 



CAPLUS (STN) 



A 



JP, 1-128919, A (Wfn?Llltt^#tt) 
1. 5^. 1989 (22. 05. 89) 



ryj ^f{c:Mjic75&s5:fiST-fooT. ^gg:Sc»tteroia 
r&j W\—^<'r'^V7r^')~Xm. 



0 5. 11. 9 9 


1 6 J 1,99 


0*H1#rFfF (I SA/ J P) 
a50!#-§- 1 0 0-8 9 1 5 

m:^a5=FftfflE©7iJF5a=Tg 4#3-^ 


®IS#-i- 03-3581-1101 P* 


4 C 


9 8 4 1 


'SiSl 6 4 6 0 



^^PCT/ I S A/2 1 0 (m2-i--:^) (1 9 9 84*^7^) 




[PCTIS^. PCT^IIJ43. 44] 



COWMU-^ PCTOOIJST 


>^C0^g!#lCOV^TH. ll^iSS«^a3jIf^ii*P«^(PCT/ I SA/2 2 0) 


PCT/J P99/'04328 


(H.^.^) 10.08.99 


(0.^.^) 2 4. 0 9. 9 8 





H^i«s^M^H^^Lfcroiii^iBS^^^teffitT^iij^4i^ (pcTi8^) (Dm.-&\^'ij^^^mmM^m^^^o 



1. ffl^P*^^(^Si« 



5. mmi-t S tl:i^A^Jiii±iL/ct)ro**iS-i-^o 

□ minffll-'T^^tv-Cv^aJ; nmnmnm^i^ (PCT^iij38.2(b)) ro^^idJ;?) 

^ 1 mt-t^. [x] {li61A^^7iFbfci:fci9T-fc-5o □ ''i L 

□ i±3^AHia^^f^$?i;0^o7to 



^iS:P CT/ I S A/2 1 0 (mi^—i^) ( 1 9 9 8¥7^) 



T/ ] P 9 9/0 4 3 2 8 



A. ^m<r>m.ir^^m(D^m (ii^#aT:»-^ ( i po ) 








Int. 


Cl» H04L9/38, H04B10/00 










k'Hmn mmMn^m d p 0 ) 








Int. 


Cl' H04L9/38, H04B10/00 






B^^mnm^M^^n 1922-1996 

g*[l<2:tMllfflfr^^« 1 9 7 1 - 1 9 9 9 

B:^m^^Mmm^'^n 1994-1999 

B*ll3lffl^^S«!:<2iffi 1 9 9 6- 1 9 9 9 


















X 

Y 
A 


M. J. Werner, G. J. Milburn; "Eavesdropping using 
quanturn-nondemo 1 i t ion measurement s" , 
PHYSICAL REVIEW A, Vol. 47, No. 1 (1993) p. 634-641 


1,5, 8-11 

12-14 
2-4, 6, 7 


Y 


H. Bartelt, K. -H. Brenner ; 'T'he Wigner Distributipn Function 

An Alternate Signal Representation in Optics", 

ISRAEL Journal of TECHNOLOGY, Vol. 18, No. 5 (1980) p. 260-262 


12 


[x] cm(Dm^\z.'hxw^*mm^t^x^''Z>. 




□ 


roj peI(c:J:5W7p, m.m. mn^mzmR-r ^XWi. 


rxj i^\z.m'M(r>-h^XWi.X'h^x. ^W.X.W^<D^x^m 

rvj m::-mm<D^^xw^x^^x. ^rnxwitrnt^i^j, 

r&j p— /-^T" :^ h 7 r s: U — ^cfi^ 


0 2. 11. 9 9 


iii^.i^^^^<75igiii B • 1 6 1 1 99 


B*:[l#t^fr (I S A/ J P) 
a^figS-^- 1 0 0-8 9 1 5 


aiSS-^ 0 3- 3581-1 101 


5W 


4 2 2 9 


"rti^ 3 5 7 6 



<^^P CT/ I S A/2 1 0 ( 1 9 9 8^7,^) 



[llSSffifS#-§- 



T/ J P 9 9/0 4 3 2 8 



c . 



tt^^*tmmiiitS#f-a-;^tt ^fr, (12. 12. 1981) 
p. 252-253 

C. Maxand, P. D. Townsend ; 'Quantum key distribution 

over distances as long as 30km. 

Optics Letter, Vol. 20. No. 12 (1995) p. 1695-1697 

Yi Mu, Yuliang Zheng, Yan-Xia Lin; 'Multi-User Quantum 
Cryptography", 

International Symposium on Information Theory 
& Its Application 1994, Vol. 1 (1994) p. 245-250 

B. A. Slutsky, R.Rao, P. -C. Run, Y. Fainman; 
'Security of cryptography against individual attacks", 
PHYSICAL REVIEW A, Vol. 57, No. 4 (1998) p. 2383-2390 

Vol. 81, No. 3 (25. 03. 1998) p. 225-228 



13, 14 



1-14 



1-14 



1-14 



1-14 



S A/2 10 (B2^— ( 1 9 9 8^7^) 



m 



ATENT COOPERATION TREA 

PCt 



/ 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PCTOOIJST 


i7r*o iTfTDTiiiro Ai-Tir^M SeeNotificationofTransmittaloflntemational Preliminary 
FOR hUKIHLK ACUON Examination Report (Form PCT/IPEA/416) 


International application No. 

PCT/JP99/04328 


International filing date {day/month/year) 
10 August 1999(10.08.99) 


Priority date (day/month/year) 

24 September 1998 (24.09.98) 


International Patent Classification (IPC) or national classification and IPC 
H04L9/38, H04B 10/00 


Applicant 


HIRANO, Takuya 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 



70.16 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



J9llli] 



INTERNATIONAL PRELINiWRRY EXAMINATION REPORT 



In 



it^^Bpnal application No. 

^^PCT/JP99/04328 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



. filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation fumished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



- I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "origina/lv filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 

Novelty (N) Claims 2-4,6,7,12-14 YES 

Claims 1,5,8-11 NO 

Inventive step (IS) Claims 2-4,6,7 YES 

Claims 1,5,8-14 NO 

Industrial applicability (lA) Claims 1-14 YES 

Claims NO 



2. Citations and explanations 
Claims 1, 5, 8 through 1 1 

Document 1 (Werner, M.J., G.J. Milbum, "Eavesdropping using quantum-nondemolition measurements," 
PHSYICAL REVIEW A, Vol. 47, No. 1 (1993), p. 639-641) describes, in quantum cryptocommunciation using 
optical signals, art for detecting eavesdropping based on the quantum mechanical probability distribution of the 
difference signal of the signal light. The inventions described in claims 1, 5, and 8 through 1 1 constitute a portion of 
the art described in document 1, and thus do not appear to possess novelty. 

Claim 12 

Document 2 (Bartelt, H., Brenner, K,H., "The Wigner Distribution Function: An Alternate Signal Representation in 
Optics," Israel Journal of Technology, Vol. 18, No. 5, p. 260-262) describes art using the Wigner distribution 
function as a method of representation in optical telecommunications. It would be obvious for a party skilled in the 
art to use the optical signal representation method of the Wigner distribution function described in document 2 as 
the representation method of the probability distribution of the difference signal of the signal light described in 
document 1 . 

Claims 13, 14 

Document (Fukushima, S., Kaibuchi, S., "Shinpan: Tsuu-fibaa Tsuushin,'' Kabushiki Kaisha Denkitsuushin Gijutsu 
Nyuusu Sha (12 December 1981), p. 252-3) states that when such photo diodes as photo diodes made of silicon (Si) 
and photo diodes made of InGaAs are used as an element to convert optical signals into electricity, the transmission 
wavelength is 0.8 to 0.9 |im when a silicon photo diode is used, and is 1.1 to 1.7 |iim when an InGaAs photo diode is 
used. It would be obvious to a pany skilled in the art to use a photo diode made from the respective materials 
corresponding to the respective wavelengths as described in document 3 as the signal light receiving optical element 
for optical telecommunications described in document 1 . 

Claims 2 through 4, 6 and 7 

Document 4 (Marand, C, Townsend, P.D., "Quantam key distribution over distances as long as 30 km.," Optics 
Letters, Vol. 20, No. 12 (1995), p. 1695-1697) is a document indicating the general state of the art in the relevant 
technical field. It describes art for the stable transmission of a cipher key using an interference measurement 
quantum cryptography scheme. However, none of documents 1 through 6 describe or suggest art relating to a 
quantum cryptocommunciation system wherein optical signals are separated into intense reference signals and weak 
transmission signals. 

Document 4 (Yi Mu, Yuliang Zheng, Yan-Xia Lin, "Multi-User Quantum Cryptography," International Symposium 
on Information Theory & Its Application," Vol. L (1994), p. 245-250) is a document indicating the general state of 
the art in the relevant technical field. It describes the detection within a prescribed sphere of correlation with 
information of eavesdropping by interrupt/resend against a cipher common key transmission protocol based on the 
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Continuation of Box V (Citations and explanations): 

uncertainty principle of quantum mechanics. However, none of documents 1 through 6 describe or suggest art 
relating to a quantum cryptocommunciation system wherein optical signals are separated into intense reference 
signals and weak transmission signals. 

Document 5 (Slutsky, B.A., Rao. R., Run, P.C., Fainman, Y., "Security of quantum cryptography against individual 
attacks." PHYSICAL REVIEW A, Vol. 57, No. 4 (1998), p. 2383-2398) is a document indicating the general state 
of the art in the relevant technical field. It describes (1) examination in two-condition or four-condition quantum 
cryptography protocol of the relationship between transmission error and the maximum volume of information that 
an eavesdropper is capable of extracting and (2) how said quantum cryptography protocol defends against all 
attacks when the optimal eavesdropping method in each case is made clear and the eavesdropping strategy is 
restricted so that each bit of the quantum transmission can be attacked individually. However, none of documents 1 
through 6 describe or suggest art relating to a quantum cryptocommunciation system wherein optical signals are 
separated into intense reference signals and weak transmission signals. 

Document 6 (Matsugi, S., "Ryoushi angou no genjou to kitai," Denshi Jouhou Tsuushin Gakkai Shi, Vol. 81, No. 3 
(25.03.1998), P. 225-228) is a document indicating the general state of the art in the relevant technical field. It 
describes quantum cryptography capable of detecting the eavesdropping of ciphers using the exclusivity of a 
conjugate pair, by using a pair of conjugate physical amount and quantum cryptography that uses natural emissions 
to control the natural emission of optical particles by adjusting the size and material of cavities. However, none of 
documents 1 through 6 describe or suggest art relating to a quantum cryptocommunciation system wherein optical 
signals are separated into intense reference signals and weak transmission signals. 
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